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tigat1.cm ban b~en pertot".!1il'td 1ti o·rd0:r to get ~n MtAlJt1o 
oxp~e~~lon. for 't11e m-oni,lllnt•detlr3ct1J:m~ r•l.at1oruth1p of ntt1ln. 
1'he obJeot1,:vem of the Q.1p$J:-1~14nlit~l work htive b<:an 'ttl ~ot 
e~Ji.' 1i~1,~~l dlltl.l io apply to tbe tb~o1'~tloal. tor..nu:la~ . 
ib.11 Pl"'OJeot ltii Juet1fi~d b1 tl'U~ n•ett tor ~ d~tor11,tton 
ot t.he b•navlor or a ru~iledi Jo1n.t .. W1 th a deear1pt1on 
avallable • th~ 1~:po:rtMtu11 <lf 1mp~o•e~ent.a at n111lt; could be 
aMaly ~ca tJ.ud lh:e f>ltPtJt"!ttHl!QtBJ. ~~:rk ~1th nalled Jolnttl could 
ce wetter undo1•stood. 
h rea1.&tanoe ot a nailed Joint or or any other struc ... 
ture may b deteri.nl.ned e1  th~r r.rom the c.v1ter1on of erv1ce,, 
or !.rom tr .. e or1ter10A ot ultimate ctu•ry1ng oanac1ty, vb1ch 
o:r1tcr1a ba.ve been d1atlngu1ehed by rreud"nthsl (8, P · 96). 
Both criterl.a have bee 1 ueed tor na.1led Joints. A commonly 
u od char o ter1&t1e va.l\.le for the re 1 tance of A Jo1nt 1s 
th l.oad at a d tlecrt1<m ot the Joint or O .01tP1 which hall 
been u d by Soholten and Molander (16,. p . oei'S ... 656) and by 
Stoneburner (22,, p" 47?). Another ebaraotar1fttie value is 
the load at i*prop<n•\1onal 11.nit'*. atonebut-ner gives th 
!ollowl.r..g re:.lsons fur his eh.o1ae of ohnraoter:tat1e v lue: 
h ·u .s . forest Products Laboratory eque.t1ori for 
l teral load-carrying eapao1ty or nail ln $!ngle 
oheJlr 1tl t~aed on propart1onal·l1m1 t • s1na~ 1 t 
ie otten d1ft1oul t to tteter>Iiine the r.;ropo:rt1on~l 
lim1t or th tJsted na1led Jo1nte w1tb the required 
degree ot aceura.01,, 1t ia des1reble to htave a more 
accurate basis tor thls equation than 1a provided 
b3 proport1ona1 .. 11m1 t loet'.t . Zuch & b.asio 1a ava11 ... 
a.:ble~ e1noe •1n general 1t oar. be assumed th t pro• 
portl.onal l1m1t to.r nailed .Joint 1 · reaohed t a 
el1p ot e.bcut (1 . 010 11 • 
'1'be ult1mnt(t currying eapaoit:; wm.e used by Molle:r ( 12 ., p . 8). 
who also compared the ul t1m . te load ~1th the allowable load 
aoaor ing to t be Swedish <l es1gn opeelf1<H'!.'t1ons { 23 , p . 45-
46). 
'.\ . 
i'a!llbuson (4 . p .. 5) made tbe tollow1n,g statement bout 
i'ailllx-e 01· bolted Jo1nta, whleb he applied to diameter a 
small. a'1 o .11e•! 
F "'\lure ooour tn a bolted Jo:int 'lofhen the perma-
nent det'ormatlon 1n tl'ny one ?01nt of the bolt hole 
goes u:> to 2_.. of 'l;b!l bolt diam t"}r • or 1 t may ocour 
b low this point it a clearly def 1ned maxi.mum load 
is found. 
Ttie llowatle load .t'or nailed jo1nts appe e- ru 1.n the de-
a1gn. apeo1t'1oat1ons of the d1tfe:rt;mt countries euch as the 
Iiation&l Lumber t>i~nutacrtul'ers AtHl001&t1on. (13, P • e:S), th 
Oc r i:nrm DII~ lOb~ ( 2, P · 13• 14) , the Br1 t1sh Standard Codt':l ot 
r~r~ctice ( 8) ,, and tha a-we<U.sh Anv1sn1ng ?" till Byggnad . .l:J ... 
tttadb~ ( ~3, p . 46- 46) . Ttie allowable lo al.is are g~nerally 
prent.n ted 1n forms ct tables , $nd there la no 1nd1cution of 
bat tbey are pased ot • A oompar1am-i am<n t: the .llowed loads 
in th sa oountr1tis tails beoe.u e or the ditfe?"ences ln the 
· haJ)e ot nails t'!nd because ot the vary1t1g types or wood end 
n il ruaterial telbg us~d. 
r~orest l roduots Laboratory g1vo 1n \fQod Handbook UZ7 • 
v • l '}) t.he following 1rtormat1on about l~toral load on 
na1led jo1nts: 
Ill.a Forest Products Laboratory recommend the tel· 
laving equation tor exprtnlBing/the sate lateral 
load :ror wire nc.11e; J" • K n;} 2 in which P J ~cpre .... 
um ta the lateral lO $d :1.n pounchl pc!' na11; F', 
oona tant; a:ud D, diameter ot na tl in 1noh a . The 
Q.otual equEJtions :reccrom.iiU'lded for v ar1ous gri11ups 
of sµeo1es ~;t,re gi'Ven 1i:1 the followinf~ taoulat1on . 
In gtmeral , the· e eq1,.u~ t1ons '1lere obtained by di .. 
vi.ding the conatants 1n the general equation ror 
pr-oport1orutl·l1tn1 t lt>v!'lS by an arP.1 tra:ry .rae tor 
ot l·t» They a,.;plJ to wood at ebout 15 peroent 
moisture a on tent. Maximum loll.de with cun1f erous 
woous w1ll be ttbQut 6 t1mea end w1 th hardwoods 
ab~ut ll tlmes the reoommttnded safe lottds . 
Many 1nvest1gators have perto.rmed lo ·d-detleoti.on teetn 
on ne.1led Jolnt1 . and bave obtained values referring eithet" 
to ~ro .ortional limit. O·Ol.6" Joint detormat1o£:i ~r ultlnuttfJ 
load· 
Stoneburner ( 22, p .. 481) presented the test rLnta 1n 
grapil1cal tor-m nnd ore . 0011clturlone from tha test values at 
&ll the l1m1ts mentioned .. About the compar1 on between 
s1nglo she$%' &rm double s.henF Joint$, he oonolud d: 
W1th1n the l1rtli'tat1one of the 'test o :ta. 1t ay 
be conalu.de4 t l Lta.r ... oa.roon-a teal 11 pla1n-ehank nd 
threaded .... ahank na.1.la loed,ed in double e.bear carr1 
tv1oe the eU.tte;le .... she:ar 1oad8 · on 'the other band, 
hardened L1g.n .. e~rt11Jn-&teel, plaln ... ahcmk Md 
threaded-shank nalls loF.1ned 1n douole sbe~r carry 
one•l::l1rd more and vrscy little more, rrea,Yect1vely, 
ti an t~ correa.i::Hmd 1ng :a1ngl~-ahear lo~Cla . 
!11 Moller• ii teate ( 12. ~ .. 3l- ·l2} tht'! trlotion toroe was 
el1m1nDted and the teat retfults were prtuiented as 1.1ltlm.ate 
loads. 
5otu.101ger (17, p • • 6) tested two sha&r Joirrts , nnd 
observed that at large detoi.-m.At1on ot' the Joint the load 
ui-'proaehed. e. constant value independent of tlie deformation . 
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a1l Be d1n 
h ' all b ndin t ( F 1 'Ul"e 14) ohow th t t i. d fl c -
but the d 1 .ot ctly .. :roport1on l 1 th . 
t 1 ·ht, o ev , b ct d th t . e d vie tor t l, i · l 
et dl te~t oa o Jnstruct · th t tl re ocul b so 
oe r t. e ds h r" he 1 1 ere ol mp d .. o 
s ·, or 
o ta1 in t e nail end.in t sta 
ent d 1 t e 1or of 1 r 0' tl le t on 
r l tlo . 1 ur l 19 the ra h for th c on ails . n 
1 ur 16 1 or ·h op 01 1 n 1 eated . 
h oo ar1 ou 'IJl h er1v d l r r tl nd1n. o 
\; i I'OW1 ' 11 1 0 1 1 t;h .. ay th t th I • riv 
pr ssi n 1 eval r c r ed 1 tr th 
0 t. 1 1 t ri 1, 62 .. 1 . n ·or r ... a 
u 0 y., .... 3 . vvO, O o ps1 , 4 co put 
CUl"'V Ol' t r1o s dlm n 1 n ar dr n 1n on t e 
c .. e r pl e. the erl ntally deter 1ned v lu 
tr .~ th ,rop ... 1 •S o· th nail tc .ri [" y v r. 1 h th .. 
in t" t e 1 ', a i l , le c e pl 1n • th r 
l r F 1 ti n ro. the r 10 lly d t r .d v lue . 
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DEfLECTION ANGLE, DEGREES 
The E;. 1 . mon1~ · t ve:reus t lte defl•et1on gle 
ra.r-~ • 2 H'l1ii J.1?AX SC£S}W I:t&U. ... th$ i::ma nt 
1e "·Pt:>l1 over "'' r1ous ltUlf:rtrs r th na1l 
F1gu.re lf>.. 'I'he bend1ng moment •ereus the 4e,fleot1on antle 
fQ:t< common na1la - solid l1ncs d~u~t• average 
ot tl ve teat$ • b.rGken llneo den.o te the·Ol"et.icelly 
dete:rzn1ned c;urvea 

r ure is. 
l 
ll J 18 u t101 1 th n i g .o . .nt ppl'.t , f o 
' par t r , d ()(. 1 tlect1on 0 
0 '• n OL or .v, y 1 h v b 
0 t 1r eter o n be det r 1 c for v ry 
a r t • ...,y. l 101 1B • e wltL t l t 
... e u t_..o 1 !' r ... e 
ln (i - .:-) ::c ..., CL . 
0 
1'n log r1th is ollll·d x , rd i;h ion 1 en of 
li ~ .. r 
x ~ . 
the or the u c ot. the re Fu 1 1n th 
-dlrec lo I o: r.1 u .. , ... econ 1 d t , 1 ad 
t t~ foll t1o . • 
~. cc. 
# 2oe.2 
th lu 0 x, t un o n on at n t 0 1 ... 
m ·r. t \ ror t r 1n1 hi e 1n t .nt 4 to .... 
v u t the ar of the 1d. 1 to ~o e 
valu 1' o · h value g1V n h l a t r l 1 t 
0 v 1 t l t oul be UR d. eum o e rt re Of 
.e re i u 8 z cal cul t ith the t1or: 
,,. ~x~ - I x ot . 
In ord r t p rto th c lcttl t1 n I th u r. ti ty x 1 
le t d r t l st t r .:ues ed v lu ot '-0 • r 
p 1r~at h d v lue 0 Ho 1t 1 n-
nl u r tn v lu Of o · h .11n1m .t • o1nt 
0 h our 18 d ro 1 obtt n v lu 
and 0 un r t. on th t t h function is , bol 
etwe tne d_t r 1n d oi t . he c loula io er 
r. le 0 t1l '0 n s on oth 1d r the n1 u· o1nt 
e ee 
c I't n v u 0 1e oonn ct to ever v lu of o · 
h n 0 r rtlcul r nail h n de t r 1n · • th 
<J1,;rr .. a o.d1n b.e laul ted 1th str "';hv in 1nt 
ol lo . I thl ' y !'1V 00 v lu · 0 n 0 
hav b t tor t l 11 u , d 'h , v 1 
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of th e c n.t nta ne e OU 0 t; 
ton . Th v · l s or ''Od n fourd in ~ l 1-
·r e .r pon n tlo been me f O!' the 
Fclyx i u in ub Joi nt t t . - 'O tunct on, 
.1. l l · r lu t CO! t nt 
~ n ... 1 
0 
1c loz l ... . 22 ll . 6 
-o . ~o9? 102 .l 
-o.t 6 11 • 
-o. 76 104 . l 
- 0 . 2193 l ,3 .s 
r -o. 2? 0 . 2 
howev r , very l t , ot dl tinct • ni .um ·01 t, r.d ·1t 
h 
d 
l 
B lJ ,d 
0 
0 
l'l "'00 
th u h t 1 ' h.o 1 p e e--
1 t or 0 o n b 
ro. .h ~he - 0(. r 1 ton, 
o · 0 t' C' rr pond Q h v lcul t <:·. The 
e r t e - « r l ·1 n fc~ th 
T·bl 2 · 
l10't1 ' 
2 
3 
4 
v a. e 
e r 
l 4J; U hC 
Li e 
arc in 
t1 ott 
t e v "I ..... 
1 
t 
- 0 . 087 
-0.0917 
.o 77 
... Q . 09 
-0.10 
-o.o e 
lO • . ( l .... . •0 • ,;_, 7 « ) 
l.:.. ( l - -o . v 0( ) 
00 b ct r 10 
1 ary , -t t re 
I 00 10 e 
ch r ct ri,;tlc 
0 gr :P 11. 
n t. \.ln1 t r .. s 
r tr in to 
0 
122 
1°2 
122 
lL 
12 
12· 
( or ~ n 11 ) 
(t r ly2' 11. ) . 
e 1 or r t · l'.': 1n 
th 11 tcr 
t e · ood . h r ult 
1 ur 9 1 the d t'l c-
nu t 11 . h 
det . r!rl1 1f th e 
s ~ lie 1 d li' r .c t he Ch r C rie 10 
t e ' 1 l e tera nd n i.h 00 th1c ne e· • 
lt is surned th t c. typ1c 1 cl. r-rot 1 1c of the c rve 1 
th lO·l1n - a ·p .ot h cu v $ em to i p o ch. and th 
a ty 1c l poi t on th B ~· tot 1 th 1n te:r1:: ect101 ·1th th 
- xi . . l1fl ,,o1n t h e obt 1ned b ob e v lor. o th 
c v or .... d 40· 11 11 and v ue 0 q in th1 .i.. ;J 
poi t a e OU d 1n T bl 3. 
Ihe .inveat1 tion 1 p rform ... d a9 varl 0 tefit in 
or er to f lll 1 tne d1tr re1oe· onrs t e r·u 1n o h1 h 
h Q rvat1ons re d1V1 ed 1s s1g 1r1a tl~ 1 rge th n 
l Intcrc p 1on o ey P t r 1tn tbc q~'"'x1 
ue t t w1th 'I ry1n oo 
eso ~ and na11 di r. 10 a, loe.d 
ndlcul r t gr in 
J7aii ' 
ooQ; 
172 11 ~s7 ~." 
40d 11 ' 
r pl1c t.1 1 l 3900 3100 900 39"0 
2 4200 4800 4900 000 
,3 -440f' .ooo 4100 00 
l r lle, 
r pl1co. lon l 3600 3 0 100 . ) 10 
2 00 3700 00 41 0 
600 40C 4200 4 00 
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should Li el(pected frait th& v .t':r'1et1o. ,.s of the t at v nlues 
\ .. 1 ~h1n the 1;,,r.,;1upn . 'l'he method is described by Rider ( 1e. 
p. l5:>137) . 
shotm ln Table J no fl1gn1.t1onnt d1f1'eronee could be shown 
between the wood thlckne£lsea neither for 40d n 1ls, nor for 
led nal a. 'Ihere 1 s , however , a d1tfcreeoe between the 
nails , 1f all the elate. for every ne1l are grouped togethe.r . 
f''rom the result or this preliminary te~t , it f£:h con ... 
eluded that tlie lnt'luenco upon true wood che.raoteria t1ca 
t~rom the th1ell.nese of the wood w1 th1n the range <Jf the test s 
we.a am ller than could be de te~1ned ln the testl.l . 'lbere .... 
ro re t.. c l"'ollo 1.nti- 'tests were performed w1 th a uniform th1e ... 
Ems ot the wood . Because ot the s1gn1.f1oent d1ftereuce 
oetw c:m the ne1ls, hot1ever, the q ... value tests were to be 
pertormed w1 th the actual nalla · 
'lhe l;b1.r-d ariee of wood oharacter1et1o teat w, s mad.tt 
• 
1n order 't o determine data for the nrlla u~ed 1n the Jo1nt 
t.ests . J.he load- detlection relation neemed to be of q_u t te 
d1.ffer>cn t type for the v~rlous gl'oups of tents. ~h · n holtHi 
\18l'd orilled w1 th h1gh speed at nlt:oat the d1am0ter of the 
no.11 , the deformn t:ton was al:!Oat or a r1g1d ... pl "'Stle type , 
wl tn very 11 t tl detleot1on curing the firn t period of the 
tcv~ t , ~r.a a very large de flee ti Or• t'o'f" a compn.rn.ti valy amiall 
lo1r:;.d increase clurlr g the i!ltJeond pc~r1od of the te t . 1l'he 
lo d· e l ct1on lagr or nail d r1ve1 11ti thout predr111 ... 
1 .g .r,a • oth r sh ;> • 1h y 'ere cont1,1ually curv d over 
the '!' ~e o oc 1 g . !h.e dltfer .. 1 c 1e e -n in 
,·1 ur .1. . 
1 t, ll s uite 1;. t th re. en fc,r he u.1 J. •rent pi t t rn 
O.r. tb c u .1 lo t at he 1l 11 in .moot ly rilled L.oleo 
have l S II rtect flt , od when t he 1e n'O , 1od , 
l 0 f 1 ere un er t ail ot G colu l lo dcd t th 
en 't · · ntll 
w hout predr1111nu the oo ls crunled arourd 
e J.11.Jer 
rt a p or 
l 
e 
13 u 
wood f1 ere are 1 tur c . :ti r fo.r , .only 
ct o colu ns , nd the .. he 1bere act 11 
or the n 11 . e auppo"rt i grEldu ll:v com-
he fla 1 t t or t e c u h1 1 w en the n il 
rou h rel t1vely lon c11 t c 
th t t e influ nee rom the 
·ood it 
tl c l! . i lSi ml ·.nt b 
orl. wer drlv n 1nto the ood decrc , e • 
r tl t~Gt ata it~ s fou d th t t he • 11 1n £ 9• 
rill d 1 l 
h • 1. r v dlrec tly 1n o t. e woo{ . It 
t h l:'r 
t1ou tlXi ~ 
h .11s e.e r eay tot p r tt lel t th de .. 1 c-
n vldenc w a fou d th t the rlv .. 11 
dld t. t. t e ouc!. n 'Y. p tot . 
or or to ta1n n an lyt1o e ore .to "o t 
el~ ti . lo·d n d flectloL 1t i 
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i.l:' at th following x re 1or. hould f 1 thP. te rl t 
{ l - e Y) • 
In t l1 e lon r 1 th 
lo d r unit crt hed .,.. .ood th1c .-
y i nor t10 u·.1.1 r l t1ve o t .. e od ; 
r 1..1 r unk.no• . n tnntn . 
J;·..., 1t iu t t, t (. t to t ... is u •· t wll .... ·1ve ,) 
t c uusta ii..S . Tn f 1 tin" hee be""n do • e 
ah t at am le. beginning w th t .. c d t for c r1 t.lcd 
"o v ry tl 11 et 0 about te. 'P 1r or 00 res-
po in r- y v lu re 0 t .. ne . he f 1 t n ho·l be 
80 th t t; 0 th~ qu roe of the cev.l. tlon fr)~ 
t. e r r 1 1 1n1mu . ovever, 1 t 1 found th. t; 
or tie ,..t1o l r h e or t.h au ve~ th h1 h 01! 8 111 ' 
nav unr as.ona. ly l rge 1nflUChC 0 the r ult:J . r•ner ... 
1' r , r r a1on h s et m d i ·tr ·el, ·ht • th 
low r v lues . 
o _u ~ 't1on s rewr t t n in 108" r1 thmic o · 
Cy= l. (l - .t; ~ 
ne v 11.4 or 1B- rue sed , nd t log r1th c lleti x 1 
v u te""'. lb dev t1o t'e 1V n t e ei hta l. lfhl.O .x 
ti1V a n for ula for th cons i:u.t C ror to 
um L.U ciu re 0 Cl. viotton 
l . 
e pro edure t 
Cl'.1 r cte 
r i;rl d, Id tl e 
~ e r - U ' nct1ot 
n i in rilled hol 
t.e m1n1 u 1.nt 
~_: 
~ 
' . I~ --l ~_., 
x zx 
t w s us d fo 
ist c to lo 
mH 1 
h (j d1Ftln t 
or t.e n il 
a rot d t1 l 
the r.,•~ro . 1on for th 
/t. Thr, v lu e of 
$ Wtt.~ c,J.cul ted. 
1 ~1 . 01.nt f o the 
d1r • ... 1 d""1V n, L w-
t. It • d 
t the sy p to. ~e ~e, .. e for the r 11 . n 1t OUt. 
pr rill1n n it f o the l 11 in • e 
d ta o tsl!'G it t ['. ,r 1on re to n 1 b , nnd 
e r, l" ' eurv e show. on t, e r phe 1n 1 T" J. ;. 
l l ll· 
Jo1 t ... e t 
D ta. d t rmln1. ,. the lo -d flee t1o rel t1 n hi 
· r1 l.,i t lo··dln h b e obt ined r o he joi n t 
l'h d t plotted 1n d1 r a found 1n 1 u e 17- 2 
ld a r 1ct1on u e h e :n1u t 
tc.ined 1 
~h t' 1 roce ur~ e u d for c lcul t1n the p edi -
tlo• c r ve . 
£ ,e cruoni1g of he ood un r be n 11 1 s umed i.o 
eo 
lat e 4 . ., ;lues 01' the oonatants C and r 
tor various nalls 
20d nails .1n drilled hole~, 
rep11cfation l 
2 
3 
4 
~Od .tmlls . not p,r.oor.1.lled , 
;repllc~· t1on l 
6 
Holy.x. nails, not preorilled , 
repl1ont1on l 
2 
c 
... 0 . 2562 
-o.oee? 
- 0 -0904 
- 0 . 2?1? 
-0 . 1760 
- O.OJll 
.... 0 .0403 
-0 -0186 
... Q.0184 
.... o .Q38.5 
... 0 .0230 
.... 0 .0203 
- 0 .0445 
- 0 .0420 
-o.oeea 
-Q.0408 
-(1 ~ 0480 
r 
6490 
8990 
6010 
6 40 
5?90 
Ell HO 
5'180 
5760 
b7SO 
6780 
6780 
~?80 
6400 
6;570 
621..$0 
4790 
e,970 
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:to l ow the l 
( l - Oy) 
e red ct1 t .uat1 n is th ri.: 
'6~a fA v 
p ~ --=-------......... --~ ______ ._... __ __ 
Or r t .. iA et U tion O<. ntai. only con-
cb r ct.r1Etlc . I th v u f 
0 • :re. ... r. u tlon ( e.xo pt t. 
o evalu' t d for ny v lue o & . 
- 1act r n th ·· u 100 is func t ion o h 
l otl.o l or he nall · sun in-. tl t th equ 0 
( 1 ... e oL ) 
1 vPlloa 1 • tb unct1on 1 k o I .icn o<. ) t. ;le the 
1l tJ er. e G per nit he l 1 , own . 
h · to l ngul r a flee tlo o· h n 11 1 
ol cS -..... t ,;., 
I i t 1s a um. that ·· 1e I:) d1t1~ plac on ¥ ~ len n 
Of t e nail th .... er d1r. ·o en E:! re 10, eo 
~--'· , .. ... . ) 
ro1· o· -rv t.1e ... te j lnt I 1t r utl 
t. ;. pr"" ct '/. "a l co t n t u 1 to 0 .13 
u r 10.c l • .1 vn.l. . u d to v lu te the p 1c ion 
69 
quationsw pr d1ct1on u ti on !or t diffe r n t ty 
0 I 11 were v uat d , no. t e r sultlng curve r hown 
n tl <!1 !"8 0 r t Join loacl- d lee tion . 
h value 0 the 00 st nt A and c re t en fro t e 
crusn1 .. .. ta • J.he cons t n t. r ·nd c fou d 1n T le 
r t r to th unit stre un er the n il • In o ,e 
, the c ,n t t r shQuld be lt1pl1ed '3'1 th the d 1 eter ot 
t. n 1l· c 1 the St.lmO 1n both e.x re 1ona. Th v lue 
tr e cone tan t ~o d ··l r n f t"o bl l en 2 . 
data or th predio ion qu t1on sre tou.nd 1n 1 1 f) . 
acle r dieted lo for eym .tr1cal in l 
ab .. r Joints 1th 20 n 11 in predr1ll 
hole a , 1th Od ~ 11 d r1 v n 1111 thout 
pr o.r1 lin ;, nd 1th H l zx Or1ve . er 
i1 dr1v l without pr dr1Jl1ng 
~Od n-.11 H ly 
c ion ot ;r;O n 11 wi thout without 
e Jo1nt pr d ille pr ur1111n pr drill1n 
( Che ) (pounds) (poun ) {pound ) 
0 .. 010 172 81 0 
0 .020 286 14.9 121 
Q.040 Ol 2 204 
. ao 467 l 
·l 4tl 4 423 
Q. 32 89 476 4? 
. ()40 90 4.0 484 
70 
he tyJ of 1 1lure ~ 1 11 r for All Jo1nt t t , 
w1th stra.1,ht 11 betw en the :oo1nt h r he n ll bent . 
joint . e aho n in F1g re 22 n 2· . ~ pl · 0 11 
Pr ct1cal V lu of tb 1nd1n 
m ln pr ct1oal v lu ot th t ts 1 th t r .... 
d1ct1on qu t1o b l obt 1ned, nd 1th th& no led e 
0 t 11 1 1 !lo s1 le 0 pr determine the p rf or no of 
joir t out o un mental ch r ct r1« t1c 0 e n 11 nd of 
0() . ~1ne it hae not be n OS lb to c ry on 
· t iv r b Ch pro gr 1th .. iany k.1nd ot nail nd 
r1ou p 0 w od d 1 er t types of Joints ;; he 
t t ve · en l1m1 t d to or p·rticul r ·1n 0 Jo n 
,, · 1th 0 l,Y WO ' 1 or nails te ted 1n t,e Joint t t . 
h te t 1 tb predrilled bol ;i or th n 11 h ve not 
ti l e it order to how th t t .. e Jo1nt r more r1 1d 1t 
les r r ll d or the n e11 ut th y h v · een 
us 8 0. y ot ryi th cru 1n'· oh r et r1 t1o of 
th wood und r th n .11 1n the t t progr In th pr a-
1c llE 0 l t 1t 1 1ot po lble to u pr drill d 
h l or the . 
tr pl1oat1 no the pr. 1ot1on ~u ti n, 
l c 0 ow the r nna ental ch ct r1 tic of th 
:l.1 o th crush1n tren rth 0 th wood un r th 
tU.ngle eh.tHU"' Jc1nts atter lo.adJ.ng ... ttJO 20d 
c ommon nails pre-drilled w1th 3/15• drill at 
460 ~pm used in every test 
72 
Single shear joint,s after londlng ... one Od 
common nell p:redi-1lled wl th 3/16 .. drill $t 
4600 rpw ueed 1n ~•e~y test 
7 
?5 
nails~ 1'.bererorc, 1 t 1s suggested tnat tht.1:8$ cbaraeter-.. 
ls t1ca be determin\?cl tor various k1nt.:l of nall.$ ana for 
ver1oue type~ of wood . 
• 
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CONCLUSIONS 
I.ii tl1e type of Joints tested,. the nails bend. beyond th• 
elaetlc l1m1ts when tho Joint& l*X'O losded to failure • 
The nail rema1ns practically $trn1ght b~tween the polnta 
where it bend• ( F 1gures 22 and 23) • 
2 . A math$t.wt1oal r ·elat1on eldata between the bending 
slon is der1ve4 fo:r the .o~s of a, olroular eros-a section 
ot the beam nod 1d&al tJlas t1c- plfUi t1o res po nae of th.e 
ne1l m&terisl ( p . 19) • 
3 . A mathe1™lt1o~l exp:rese1on. the pred1<rt1on equation., 
exists bet esn the deflection or the jo1nt t:1nd tl'H~ load. 
which expreeslon ts derived tor the type of Jo1nt 
teated . 'I'he tac tors 1n the equa:tion are deterui1ned by 
the relation cetween the bending momont and the deflee. 
t;ion ot· the nail , and by the rele,t.ton between the 
d rluo tlon and the oruah.1ng st:re.aa ot the wood under 
tilo nail ( p . 24) • 
4 • 1-il th the pred10tiOn equa t10fl 1 t io PQR$1bltt to predict 
the behavior of the J o1nts· when the na1l btmd1ng che.r-
ao te t"i a t1 cs and the wood o ruah1n6 ch rtac te r1 D tics are 
B.-nc:nm. '.f.ne :;u:uu.unpt1on that the equation for the woo<l 
otu .. raoter1r:Jtic ie of the form q * A{l ... eC1) ma~es th.e 
pi- dlo tlon e4,ua t1an $1mple ( p . 6~ • 
?'l 
o. b o "ding r te lr.fluena th r l t1on b tw er the 
cl -1·100 t1on and he tr n under the n 11 o th t k·hen 
a low o d1n 
ponds to a cert 
pona .e to th lo 
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